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Abstract of JP63050920 

PURPOSE:To improve a yield, by adopting a separable adjusting system in which the setting of a coarse 
adjustment is performed by a detector, and a fine adjustment is performed by another adjusting system. 
CONSTITUTION:An auxiliary lens 7 is inserted between a half mirror 2 and an objective lens 3. At this time, when 
the detector is shifted in a small amount in a direction of arrow head (a) by the coarse adjustment of the detector 5, 
and by moving the auxiliary lens 7 in a direction of arrow head (b), a light beam emitted from a light source 1 on an 
optical axis passes through an optical path shown in broken line, and can be made incident in the center of the 
detector 5. By adopting such system, it is possible to expand about seven times an adjusting allowable value. 
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Page 2, upper right column, line 6 - page 3, upper left column, line 15 
[Means for solving the Problems] 

The present invention is characterized in that a detector makes a 
coarse adjustment setting only by adjusting the detector without making an 
initial setting of focusing, and in that a different adjustment method is used 
to make a fine adjustment. Specifically, an optical element for changing a 
reciprocating path is inserted into a common optical path having a coincident 
reciprocating optical path of an optical system, i.e., between a half mirror 2 
and an objective lens 3 in Fig. 5, or the objective lens 3 can be finely adjusted 
per se in a plane perpendicular to the optical axis. 
[Function] 

By providing the above-mentioned means and by finely adjusting an 
optical beam distribution on the detector, yield can be greatly improved as 
compared with a method for making adjustments only using the detector. 
Namely, if the adjustments are made only by the detector, an adjustment 
allowance is about 7 to 10 fim. If the adjusting device according to the 
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present invention is used, the adjustment allowance can be improved about 
seven-folds to 50 to 70 (im. Adjustment yield can be thereby improved. 
[Embodiments] 

Figs. 1 to 4 depict embodiments of the present invention. The 
present invention is effective for all methods for detecting a focus signal in a 
far-field portion. In the embodiments of the present invention, typical 
methods, i.e., focusing methods using astigmatism will be described. 

Fig. 1 depicts a first embodiment of the present invention. In Fig. 1, 
an auxiliary lens 7 is inserted between a half mirror 2 and an objective lens 3. 
An instance in which a detector 5 is slightly shifted in an arrow A direction 
by a coarse adjustment of the detector 5 will be considered. If the auxiliary 
lens 7 is moved in an arrow B direction, an optical beam emitted from a light 
source 1 can be made incident on a center of the detector 5 via an optical 
path indicated by a broken line. 

Fig. 2 depicts a second embodiment of the present invention. In the 
second embodiment, a prism 8 is inserted in place of the auxiliary lens 7 
according to the first embodiment. This prism 8 may be either a 
plane-parallel plate or a non-parallel plate. In the embodiment shown in 
Fig. 2, if the detector 5 is shifted in an arrow C direction, the optical beam 
emitted from the light source 1 can be made incident on the center of the 
detector 5 via the optical path indicated by the broken line by rotating the 
prism 8 in an arrow D direction. 

The embodiments shown in Figs. 1 and 2 relate to the method for 
finely adjusting the optical element other than the objective lens if the 
objective lens is set on the optical axis according to a design value. Fig. 3 
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depicts a method for replacing this optical element by the objective lens itself. 
Namely, if the detector 5 is shifted in an arrow E direction, the optical beam 
emitted from the light source 1 can follow the optical path indicated by the 
broken line and can be made incident on the center of the detector 5 by 
moving the objective lens 3 in an arrow F direction. Since the fine 
adjustment of the detector 5 is shifted two-dimensionally, the objective lens 3, 
quite naturally, needs to be adjusted two-dimensionally. An example of a 
mechanism therefor is shown in Fig. 4. Namely, the objective lens is 
mounted on an actuator 9 that enables focusing. The actuator 9 is mounted 
on an actuator base 10, so that the actuator 9 can be freely adjusted in an 
arrow G direction. This actuator base 10 is mounted on a movable base 11, 
so that the actuator base 10 can be freely and finely adjusted in an arrow H 
direction. Further, the movable base 11 is attached to a fixed base 12. 
This fixed base is either attached to a housing including the optical system 
and the like or formed integrally with the housing. 
[Effect of the Invention] 

The optical system adjusting devices described in the 
above-mentioned typical embodiments make it possible to easily make the 
initial settings of the detector with improved yield, as compared with the 
conventional technique. In addition, the detector can be easily adjusted by 
a commercially available maintenance service. Adjustment time can be 
thereby shortened. 
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Fig. 1 

1. Light source 

2. Objective lens 

3. Half mirror 

4. Disk 

5. Auxiliary lens 

6. Cylindrical lens 

7. Detector 

8. A 

9. B 

Fig. 2 

1. Prism 

2. C 

3. D 

4. Light source 

5. Objective lens 

6. Half mirror 

7. Disk 

8. Cylindrical lens 

9. Detector 

Fig. 3 

1. E 

2. F 
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3. Light source 

4. Objective lens 

5. Disk 

6. Half mirror 

7. Cylindrical lens 

8. Detector 



Fig. 4 

1. Actuator 

2. Actuator base 

3. Movable base 

4. Fixed base 

5. H 



Fig.5 

1. Light source 

2. Objective lens 

3. Disk 

4. Half mirror 

5. Cylindrical lens 

6. Detector 
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